vena cava, and portal vein; and (2) those that drain via intracardiac channels, namely, anomalous drainage into the right atrium. Physiologically, the defects may also be separated into two large categories: those with total and those with partial anomalous venous drainage.
A total of 21 articles dealing with surgical treatment for anomalous pulmonary venous drainage in 166 cases was found in the literature. '-21 In absolute numbers, total anomalous pulmonary venous drainage via extracardiac channels in this series of operated patients was encountered more than four times as often as total anomalous pulmonary venous drainage via intracardiac channels (table 1) . Only 20 case reports (12 per cent) were found in which extracorporeal circulation was utilized in the repair. Extracorporeal circulation was used more frequently in patients with total anomalous venous drainage via an extracardiac site. Survival rates for all cases and for the various groups under analysis are listed in table 2.
Several generalizations may be made. The survival rate with surgical treatment is significantly lower with total anomalous pulmonary venous drainage, and also when drainage is via extracardiac channels. Although the number of patients treated with extracorporeal circulation is small, the figures suggest that survival rates are generally better with this technic. This appears to be particularly true in cases of total anomalous drainage. The group of patients with total anomalous drainage via extracardiac channels appears to have the poorest surgical prognosis. Therefore, a more complete analysis of this group was made (table 3) . Although extracardiac total anomalous pulmonary venous drainage via the inferior vena cava, portal vein, etc., has been reported, there was no report of surgical Figure 1 Posteroanterior awd lateral x-rays of ))atient 6 occlusion of the persistent left anterior cardinal vein. The entire intracardiae procedure was performed through the left atrium. This patient did not survive. The second patient was repaired with the method diagrammatically illustrated in figure 7 . ligated flush with the pulmonary venous trunk, and superiorly was ligated flush with the innominate vein, to reduce the possibility of embolization from a venous "divertieulum." In the surviving patient, the pulmonary venous pressure was monitored during partial and complete occlusion of the persistent anterior cardinal vein. Initially, with comCardiac Catheter i-ation) Data plete occlusion, cardiac action became poor, and the venous pressure rose; but with a period of from 5 to 10 miinutes of incomplete and finially complete occlusion, the pulmonary venous pressure remained stable at 10 to 12 mnn. Hg. When complete repair is attempted, monitoring the pulmonary venous pressure is essential. If the pressure remains high, the perience that impedance of pulmonary outflow of even minor degree and for brief periods is extremely hazardous, particularly in the small patient.
Two patients had anomalous venous drainage via the coronary sinus. One patient drained both inferior pulmonary veins into the coronary sinus (an anomaly that has not been previously reported in the surgical literature), and the second patient drained all of the pulmonary veins into the coronary sinus. Figure 8 illustrates diagrammatically the anomaly and its repair. The common wall of the coronary sinus and the left atrium was incised or excised and the atrial septum was reconstructed to encompass all of the new ostiumn into the left atrium. This method has the theoretical disadvantage of allowing the desaturated coronary sinus blood to drain directly into the systemic side of the heart. patients with fixed puliiona.iry vaseular. resistance.
At autopsy, transeetion of the lung revealed iiafri~kedlv sclerotic small vessels.
Summary
The English surgical literature was reviewed for a 10-vear An important aspect of treatment for total anomalous pulmonary venous drainage is the realization that impedance of pulmonary venous outflow is extremely hazardous. It is suggested that pulmonary venous pressure be monitored when complete repair is contemplated. If complete occlusion of decompressive channels causes a significant increase in the pulmonary venous pressure, some avenue of decompression should be left; otherwise, venous infarction of the lungs with probable fatality will result.
